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1 1-242670 



m & m v ^ ^-a- « * x * a: y - )\y tf ;b ^ > m <d m & m -t z> & &<vs <d & n m 

® tf ;bbf y Wt £ £ * x /fc 31 y - ;i/ b? ;b if y m <d £ j& iz & H & x * ;v ^ - 
/i/vw-F ^>&**R*flia-&scii:K:j: y#e>*iSN-7-fe^/i/vw-9-^ > 

[ff:£^4 ] N-T-fe^;i/^;i/3-9-^ >2-xf*^-1?&:3- KtSD 
N A # 2/ * =1 */ 7.7- 4 X (Synechocystis)MlCMt-<5$fc£^E&&tf> D N At & -5 



1 
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4#5J2. i 1 — 242670 



NAfiK &>T<D (a) (b) fflDNAT'^^ ft#£ 3 * fcli4 fE«<Z>3g 

(a) «#|#^lgB«©7^ y^gB^J*^^-&Se«$:=i- Kt4DNA 

(b) ge^J##2fa^O^«SB^I$:^-r-SDN A 

# x >y i U t: T JS * « 3 V * A * ^ U ? AM icm f -5 «&£4*t* & £ . if#3i 1 

i] v&mizm-t nn/^f'j 

^f'J^A- 7t h7i/K7>f7At$)S, W^6, 8 £ 9 fg^©^^ 

o 

[0 0 0 1 ] 
[0 0 0 2] 
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n-t-z^k; j^^ym&m&mt. it, »msu missus Lfe 

LTl±. ^yA*<Z>m&£^e>tf>»ffi-r£#& [Carbohydrate Res 
earch, 56, 423 (1977)] ^##1 *>*lT 
[0 0 0 3] 

frM&n its, *®®&^#£jgt-£N-yi?^;by >^#y^-T* 

feSan^U^lSftS^ CJ. Bioche.. , 82, 1425 (1977)] ^tfftlbfrT 

tf>^fc itfN-y-fe^l/VW -9-^ >£Jg^T$mt-£:£& [J. A«. Che«. S 
oc, 110, 6481 (1988). J. km. Chen. Soc. , 110, 7159 (1988)] , TJljjVgi 

jvyjin-v-a >zm^-zmm:-t (^^^5,665,574-^) , N-y-t^ 

JVJ 4 =y ^ yWt~7)\s F^--t?, N-y-fe^;i/^~;i/:=r+^ > 2 -n:fcf*^--fe\ fcT 
;i/hf>^^<fc?JfN-T-fe^^^Vl/n-^$ >$rfflV%T^ig-r^^ [Angew. Che«. 
Int. Ed. Eng., 30, 827 (1991), Carbohydrate Research, 306, 575 (1998)] 

-y-fe^^vW-fr^ >$rmv^T$?^-r^^ [#H}§¥lO-496h Glycobiology, 
7, 697 (1997)] tfj® £ tit ^-5 „ 
[0 0 04] 

z. tit. viz* u&vscDmmyst. t=. temmmm&mmya&mm ^xn-t^^-a 
j -f =y ^ y m z> 3. t # «rt& t* & & d £ ic gg-r & ta^fc & v * t$ n & 

[0 0 0 5] 
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4f ¥ 1 1 — 242670 

te. Kt-Sl^n a n A^f>tlt^5 [Nucleic Acids Res., 

13, 8843 (1985)] „ 
[0 0 0 6] 

[J. Bacterid., 177, 312 (1995)3 » 
[0 0 0 7] 

ocheaistry, 17 , 3363 (1970)) % Wi&M*: ^ - K^-Sitte^- U. Biol. Che«. , 
271 , 16294 (1996)) #Jfc#£;JXT V*3 0 ZfrtLXu 0EflMS<Z>?Stt fc^i" 

[0 0 0 8] 

SeO$gig&##ie>4xT^£ [Biosci. Biotech. Biochem. , 58, 2164 (1994)) „ 

S ^ M ^ ^. ^ x y - ;v if >gft ©^^^^i tiT s (#^6-i 
97778). 

[0 0 0 9] 

3 £ < n - r -fe ^ ;i/ 7 >f ^ ^ > gfc £ m f £ £ ii « -T £ r £ ic & 5 . 

[0 0 10] 
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[0 0 1 1 ] 

BPt». *^«aar© en ~ a n icgai-s,, 

(1) ?M4$£##lc. 

> ir * - if is-ft & m -r & mtaysommm * £ itmmm^oy^mm , 

Mm. JtSB(Dic^v^TN-T■fe^Ay -r^^ >^2/>-fe^-ifrStt$:*-rs^ 
(DN-Tir^;i/V>y if^ 

® if ;i/ if y m £ * x * x y - )\j \f. jv y ^ £ iz &m & x * A/ 3f - SC. 

N - T-fe^;b / >f ^ S ymzmu-tz d £ $r#^ti:-r 3 N - T-fe^ 
[0 0 12] 

(2) N-r-fe^;i/^> N-r-fe^;v^;i/=i-9-$ > 2 -aitf ^ 

IB (1) <Z)£Bi&. 
[0 0 13] 

(3) N-T±^ft?Jl^V$y 2-^¥*^-1i&&*m?&W.$iW. N 
-T1?^;i/£Ol/=i-9-^ > 2 -xtr* £=i- KfSDNA$:^tfDNAi^ 
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(4) N-TlzT-Jliniziy-^ > 2 -aitr^^-if £zr- KtSDNA^i/* 

X(Synechocystis)MlcM-r-5SS^^Jffi*©DN JhgB (3 

) 

[0014] 

(5) N-T'fe^-;b^;i/3-9-^>2-ai^ , ^^-1f$:Zi- KtSDNA^ J£* 
Ttf> (a) (b) ©DNAt$5, _t|B (3) (4) <D$m&<, 

(a) BB^J#^lfB«a>T$ ygggH^J^^J&^SaSSrn- KtSDNA 

(b) m#m^zmmv>&mmn*m^rz> i DKA 

(6) N-7tf;w>f7^S!f7;i/ K^— e»tt&^"rs«^«3^ais/3i y 

o 

[0 0 1 5] 

«n?*s> ±m (i) ©sasss. 

(i) ©§33i8i. 

[0 0 16] 

_hia (i) a>mmm. 

(10) x x 'J 1 7MtCl t S «S4#)^x i/ x U 1 7 • 3 U T* 5 > _tS3 ( 
[0 0 17] 

(ii) a y *M?^y tfAMtcM-rstt^totfny */**-x-y #a • 

7thrJ/K7-f5A , 5»«, _LgB (6) . (8) (9) ©»3tSs. 
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[0018] 
[0019] 

Nucleic Acids Res., 13 , 8843 (1985)] &^tf$i$!x. i &D N A Z^Vk^Mb 
[0 0 2 0] 

* H! W T* ffl V \ *i S N - T ir ^ )\y J >T 9 ^ > fi8 > > "fe 9 - H ?S ft & ^ S 
[0 0 2 1] 

ij/i y \iTm\zm-* Lxn^i/aiv • 3 y 

iltttS. LT, x^x'JUT • ny f&3fc©n e u Bl^ C 

J. Bacteriol., 177, 312 (1995)] fc-g-tfifea&TlttD N A "T fc&tf 
Sih^tt, IW^tlt, xi/jc'J tr • nyNM522/pYP18«c*€:»lf 
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[0 0 2 2] 

$££$>£MV>£3£=fc>T^£ 0 xj/i'Jtr -nUCQXHttiil/Ttt, Biosci. 
Biotech. Bioche«. , 58 , 2164 (1994)SE^<Z>#c £ & tf£ 3 £ #"e £ £ . 
[0 0 2 3] 

*x*:ry >fi*£j£« LTli, SE^«?SttS:^-r 

'J */^f'J • 7t h7S/ K7>f 5A, t>^07>fi!X- -fe l/lf S/x&i? 
«:#la%-rsiii3{>«*e^*- f>y*n7>f -fex • -fe Utf £/x£ bttt, ^H§¥6-19 

7778{Cfa«Offc£&lf£;i£#T^& 0 ^M#&&£W±»te^iifl8lx.^ 
[0 0 2 4] 

*^-i?£fc^£-£tffSa&;*.#DNA (pEPIl) SMtSXj/x'Jt7- 
n y (FERM BP-4602 : }RH4#8ffl5 ,795,767-if) £ fettJ/^n^Xr^ XJHICJH 

-t&m&ystii&cDN-riz^jitfKziv^ y 2 -xt^^-iffc-e^-sr^fraagi 

xftDNA^MfSxi/i'JtT • U y NM522/pYP16t5fc^$rfe^SZli:^T^ 

So 

[0 0 2 5] 

* ^-ifStte^i: LTli, Synechocystis sp. PCC6803«c©^fe^lC#ffi-T 
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iff^F 1 1—242670 

(sir 1975) *$>tfZ>Z.£tfT~£Z>o Bg^J#^ 1 T ^ J B&62 

[0 0 2 6] 

N - r -fe ^ ;v y =y ^ > ^ T K ^ - -fefiSte 33 <fc t^;i/ tf > g&£j&|g & ^-r s 

[0 0 2 7] 

N - r -fe ^ ;i/ y -f ^ ^ >^(Z)ig^lC ^ ^ T M S 3 h O T'^ -5 N - t -t ^ ;i/ V 
;i/vw-9-^ >£Mv>£^ jstc. N-r-fe^;i/^n-!J-$ > 2 -31 

[0 0 2 8] 
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N - T -fe ^ )V J 4 =y $ > gfc (Z) 5? S£ \Z. V % T m V* Z> H <D Z> N - T ir ^ ;i/ y 
[0 0 2 9] 

[0 0 3 0] 

N-y-fe^;i/y -f ^ >^>>-fe#-i£?$tt;i3 £t*N-y-fe^-;i/^Oi/=ii?-i~ > 
icfc^Tte. ^&£$jUS<z>*£Mv^ n - y -fe^;p ^ > j; y n -y-fe 

[0 0 3 1] 

t & <d wt&vocDmm® 1. 1=. it t (D#mm & js u t % <t v % 0 

KDNA(Dfg!ll£MitC<t:£^BK MLfcDN A »T^(Z)#gt5|«$g, DNA» 

!&f£&£*$SI(Z)27$£ Molecular Cloning, A Laboratory Manual, Second 

Edition, Cold Spring Harbor Laboratory Press (1989)(J^T. ^l/^fa.^ — 
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• V U — — y >f?& 2 f&t.^s't). Current Protocols in Molecular Biology, Joh 
n Wiley & Sons (1987-1997) (JSAT. # U> h • ~fX2 h Zl-)lX - >f > • ^ l^3f 

-tf - ^i-r> - y 7 ^ j/ a x«t p c r i: «t ) a^ttc^ffi cpcr protocols, 

Academic Press (1990)] lCfi£o Tff "5 Z. t. 
[0 0 3 2] 

1^*83*3 -£5 fc«> Kite, tlfef^^DNA^^, tIRHi 

o 

[0 0 3 3] 

ittt, mm. mmm. Bwn-tz&fc^-zftmvmzibo-v&fr 

« v \ -r *i t> ffl v * £ 3 i: A* T* ^ « o 

[0 0 34] 
[0 0 3 5] 

SS^? Ittt, pBTr P 2. pBTacl, pBTac2 ( V^ttt^- l> >#- V> 

/W A£t«fc »J rfJflfc) „ PKK233-2, pKK223-3. pGEX-2T ( V%-ftl* T V */ -V A • 7 
7;i7^T-/Htf^t3S) , PSE280 (>f >l^hn Z?n>*±m) , PGEMEX-1 ( 
"^D *#&»!) . PQE-8, pQE-30 (\^-?ft*i3rT ?y#.W) , pET-3 (/A^:n> 
fct§S[) . PKYP10 (4$BgBg58-110600) , PKYP200 (Agric. Biol. Che.., 48, 669 



2000-3041108 



i 1 — 242670 



(1984)] „ pLSAl [Agric. Biol. Che«. , 53, 277 (1989)] , pGELl [Proc. Natl 
. Acad. Sci., USA, 82, 4306 (1985)) , pBluescr iptl I SK+ (Xh^^^-> 
*±W » pBluescript II SK- (X h =y # V- >*±§SD , pTrS30 C^®^JM109/pT 
rS30 (FERM BP-5407) J: »J MW „ pTrS32 C*fliKJM109/pTrS32 (FERM BP-5408) £ 
, PUC19 [Gene, 33, 103 (1985)) . pSTV28(S?@itttSS)> PUC118 (§ 
?gj£*±$g) , PPAC31 (W098/12343) £.j$H%££> 0 
[0 0 3 6] 

fcSfcca-efcJ:^ M^-ti, tr P ^n=E- (ptr P ) , lacyn^-^f- (PI 
ac) , PL^n^e-^-, Pg^n^e-^-, Pgg^n^-^-^©, ±mm^y 
T-V^izm&-tz>z?u : E-#-^ spoiyat-^- spo2yn ; e-^ 

P e n PzfU't- Z-mZ&tf ZZtiW^Za £ tc P trp£ 2 oft#J£it 
t=.^fU^— # — , tac^P^E-*— , lacT7:/n let I^O^E— tf> 

<k e> I c A ^ i$ ic |g #f asc ^ $ n £ y n =t - * - & m v * « r £ # t? $ £ „ 

[0 0 3 7] 

U3j?V-A«§^ffi^lT?*SS/^>f >- Zto-XJ (Shine-Da lgarno) ££f£ffl& 
[0 0 3 8] 

LTti, aiS/acynTJU. •fe^^rJH, ^i/bfyt^-r- 

iCjg "3" IflAli, Escherichia coli XLl-Blue, Escherichia coli XL2- 

Blue % Escherich ia coli DH1, Escherichia coli MC1000, Escherichia coli Wl 
485, Escherichia col i NM522, Escherichia col i JM109, Escherichia col i HB 
101, Escherichia col i No. 49, Escherichia coli W3110, Escherichia col i NY 
49, Serrat ia f icar ia % Serrat ia f onticola, Serrat ia 1 iguef aciens, Serrat i 
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a aarcescens , Baci 1 lus subti 1 is , Baci 1 lus a«y 1 o 1 i quef ac i ens , Brevibacter 
iuM i—ariophilua ATCC14068, Brevibacter iim saccharolyticua ATCC 14066, C 
orynebacter iu« awon i agenes , Corynebacter ium gluta«ictun ATCC13032, Coryn 
ebacteriua glutaaicuB ATCC14067, Corynebacter mm gluta«icu« ATCC13869, C 
orynebacter iu« acetoacidophi lum ATCC13870, Microbacter ium a««oniaphi lum 
ATCC15354, Pseudoaonas sp. D-0110^&fe £ Z. £ #T* ^ £> 0 
[0 0 3 9] 

oc. Natl. Acad. Sci., USA, 69, 2110 (1972)] , ^Dh^Xhffi (4#IM63 
-248394) , ND^l/-i/a>S [Nucleic Acids Research, 16, 6127 (1 

988)] *g$:$>tfZ>Z.}li$X%2> 0 
[0 0 4 0] 

mmmifczm^Mffiz: vxm^^m^Kn. z&m^? &-nvx, m*-&. ye 

Pl3 (ATCC37115) , YEp24 (ATCC37051) , YCp50 (ATCC37419) , pHS19, pHS15^ 

-Ju^-Z-t: LTli, mnMfa^xmmx££ : b(DX$>ftlt^irti<D : h<D$: 

M^T=foJ:<, MiH PHOS^n^E-*-, PGK~?T1 ^E — # — , GAP^P^E-*- 
, ADHyn^E— # — , gal It/U^E-*-, gal lO^D^E-*-, t: - h 1/ a y ? 

jK'J K^n^E-*-, MFai ^a^-#-, cup iyn^E-^-^(Z)-^n 
^E - # - £ & If -5 d £ # t f £ Z> o 
[0 0 4 1 ] 

^{Cjg-t-<5^#Mtfc££>tf&r h#T*£, ^flsfi^Cte, SaccharoByces cerevisi 
ae, Sch i zosaccharoayces poabe , Kluyver payees 1 act is , Trichosporon pul lul 
ans , Schwann i oayces a 1 1 uv i us , Pichia pastor is , Cand i da uti 1 is ^£ It&Vf Z> 

1 3 miE# 2000-304 1108 
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f*l*»JB^S~ ills'? hDsKU— >3 y& [Methods in Enz 

yaol., 194, 182 (1990)] , X7x0^77. [Proc. Natl. Acad. Sci., US 
A, 81, 4889 (1984)] , g^y^r>A& [J. Bacterid., 153, 163 (1983)] ^ 

[0 0 4 2] 

UTti, »£4&#J*ffcb#<&«Ili«t, SIM* *S8S££H££ 

[0 04 3] 
[0 044] 

<Dfla©^SlRfb-&*, tttftC, Efcx^f;*, #«x^r^, 

[0 0 4 5] 

iifetbtit y>g»sfi— #y?A, y>i»-*y9A, y>8&v^*s/ 

Ht£3. 0 — 9. 0tC#^-T5. pH(Z)|8^li, &tt#ft<Z>8t TfrjtjV 



ffi$E#2 0 0 0 -3 0 
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[0 0 4 6] 

^ n ^ - # - £ L T it#tt(Z> y □ ^ - # - & M V ^ £ ^ * - -c L 

n ^ - # - v> fe^K * # - t^iiii l t=.m*£m zmm-tz t g ic i±>r > 

F- ;i/T * u ;i/gfc^ L x & <fc v*. 

[0 0 4 7] 

mmm<ovmmt.vx\t. mmysomm®). ig##&jg4># 
mm. mm&(D&mmm%), mm^mm^m^ mm^m^tm^^^it 

[0 0 4 8 ] 

g/it*fey, &ib<iii~3oog/it*fe5. 

[0 04 9] 

n - r y >f ^ ^ >Wtt. feiiN - r y -9- ^ ><z)^^tcfe ^xm 

^t>nz>7k&mfcnvx\*. ?k, ^b&&. «e>&i£. 



ffifE#2 0 0 0-3 0 
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[0 0 5 0] 

^->s-2i5, H#«iflBttK) fc£*<D#>f *>^®?SttftI> tf^h'J^w 

[0 0 5 1] 

3Lm/t£ tl. If 0. 1~5 Oml/lCDaUfcTJSVx&nSo 

itffriK pH5~10, ^tl<«pH6~8, 2O~5O1C0^ffT'l~9 6 
B£IBHt^. m^MJSJCj3V>T, *&4glCJ& £T A TP, MgCl 2 f©iflW* 

[0 0 5 2] 

i6«fe^«:fflV\Tff-5r i:jVT*S<5 [Anal. Bioche.. , 189, 151 (1990)] . 
^Hlfe i:* M sSS^^Stc «fc o T^f e> ^ i: ^T* ^ c 
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[0 0 5 3] 

Escherichia coli W3110(ATCC27325)tfc$:;*7 U> h ' ZfU • >f y • 

[0 0 5 4] 

N-yi2^;w>f ^ >^y;i/F^-ifite^n a n A&-£tfDN AHT#£ge 

#J## 3 gB^CO D N A zf^ >f V - ti m&m^ 4 IB^tf) D N A zT=y -f V - & A - -fe 
zfrJZf • /W*$/*5^;£#:ig89()5gSDN A JB V>T-£i£ L £o ±18* 
^ £ 3" tf D N A £ J^T <D #&T*fg*I L it . 
[0 0 5 5] 

-hfH-S-J&DN AS:^7>fV- £ bTjgw Escherichia coli W3110(ATCC27325 
)MMDNA^iSi:ltPCR^!ofc„ PCRttMDNA 0. 1 
fig. ^5>fY-#0. 5^M. Pfu DN AjKU ;* ^-if (STRATAGENEftSS) 
2. 5units. Pfu DN A;tf U *^-i£#X 1 Oig«m(STRATAGENE*±$g 
) 4^1. deoxyNTP#2 0 0 fiM%:&tl)xfoW.4 0 ft 1 £fflV>. 94t-l^ 
im, 4 2TC-2#[^ > 7 2TC-3#|^(Z)Xifg£ lt^f?;btbt3 0 1* -f ? U 

[0 0 5 6] 

ol/vol) SrSsflUU M^rbfeo #e>*ifc_Uilc2 
#^*<E>#:n* J -JUZlJQpLTm&L, - 8 01CC3 O^KfiJcSUfeo 
£ aft^lt L D N A © & j$ & # . 
[0 0 5 7] 

^DN A<Z)£fcJg£ 2 0 » 1 (Z) T E IC b , 5 *i 1 V\ DNA 

*fflm&m il in d B a mH I T*^»tU r#n -;*4*;i/m^,£*i&fc 

<fcU DN AWf^Sr^SILfc^ V- > V V - > I I* V h ( A>f ^lOlttSg) &CJ: 
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*J0. 9 k b<DmK$:mUlsfz.o pUC19 D N A [Gene, 33, 103 (1985)] 
0. 2 fig^mmmm n i n dlllfci^ B am H IT'^m TiSU-^tfJl 
yDNA»#&#«U l^^tC 2 . 7 k b<DW\K*m®.Lfro 
[0 0 5 8] 

g-0. 9kbfc<fctJ ; 2. 7kbffi^^5>f^-^3>^^h5:fflV^, 16 

5 Escherichia coli NM522^£frjj£(Z)^CD:fr&{C^o Tj£jR&& U 
««g«#€:r>t:S/y > 5 0 * g/m 1 S-g-tfLB*^*ifilC^*, 3 OTCT? 

[0 0 5 9] 

--fefitfc^n a n A^^^-S^^^^Escherichia coli NM522/pTA3£lfc# 
[0 0 6 0] 

HJgMl Tjffc Escherichia coli NM522/pTA3#fc £ T > tf */ U > 5 0 yti g/m 
1 ^^tfLB^il 2 5ml0Aof: 1 L m A V ~7)Vi4^ H*t 7 =7 7. H IZ&m b 
, 2 81CT-2 2 0 r p m©^#1? 1 7 B#f^ig#Lfc„ 12 5ml £ ^Ob 

=z-* 10g/l, A^hhU^h> (-r-Y "7 3*±$D 12g/L 
7. (7-<7^±W) 24g/K KH 2 P0 4 2. 3 g/l, KgH P 0 4 12. 
5g/K T>^>U> 5OAg/ml0iffl^e.^§?ifi^«! (pH*HKS 
) 2. 5L©Aofe5L^i«tCggb. 3 7TC1?6B£IS. 6 0 0 rpm, ® 
^C*2. 5 L/ftV&ftT'tgmZfi ofco 2 8%7> ; E-7'>!K£J8^T 

[0 0 6 1] 
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Escherichia coli NM522/pTA3^^g^ 50g/l, !7^?h-X 65g/ 

1. N-y-fe^;i/T>y -9-* y 40g/i, kh 2 po 4 2 5 g /u Mgso 

4 • 7H 2 0 5 g/l, y^^-ym 5g/l, t^f^->S-215 4g/l 
, *isUy 10ml/l©»?)ft5SSi[3 0ml$:2 0 0ml§tf-A 
-CAtl, gtS/SMS^y*^ • -^-ICTMW (9 0 0 r pm) L 
, 3 2TC-C2 SmmfcfoZfT SIS*. 4N NaOHfcffi^T. ^£j£8t 
OpH?:7. 2lC*£f£U &m\Z.mVX'7 : 7>7 KH 2 P0 4 ^i*lfe o 
[0 0 6 2] 

SJ&&7&. SlS^^$:^-r^-^^^Xtt^«S^«f^fi(DX-500)S:flaVNT^ 
#fU &JS?K*IC0. 3 4 g/1 (Z)N-y-feiF;W-f ^ >gE#£f£^»LTVN 

[0 0 6 3] 

Escherichia coli K235(ATCC13027)^S:^7 l/> h • h zi — ;t/X • >f > • •=£ 
[0 0 6 4] 

N-7tf;W >f ^5 >$S/>-fe#-1fitfc7-n e u B £^frD N A^tf £g2 

5 mm <d d n a ^ >r v - n mtm^ 6 d n a y ^ ^ v - & a - -t 

^«:*tfDNA»f^rS:JB*T©*i56-e«IBLfc. 
[0 0 6 5] 

-hSa^JE^DN Afc^-Y V-£ LTfflV^ Escherichia coli K235 (ATCC 13027) 
«5©SSMDNA5:^Mi:btPCR5:ftofc„ PCRfiMDNA 0. 1 
fig. ^^T-^O. 5 (iM. Pfu DN AjKU ;* =y-M (STRATAGENEtfcfg) 

2. 5units. Pfu D N A # U ;* 9 -"tfffl X 1 0 ffi&WL (STRATAGENEftSS! 
) 4/tl, deoxyNT P&2 O 0 fiM&istiJxfoWL* 0 ft 1 £MV>. 9 4 "C- 1 ^ 
IS. 4 2TC-2#fg|. 7 2Xl-3frm<Dj:m*: l-V-J tnVUVT 3 0V-( 9 )Vm>) 
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[0 0 6 6] 

voi/i vol) zmmv. M^Lfco mm&mzmfoftm&. mt>nt-±m 
S3S^« l d n a (Dmm *mtc<, 

[0 0 6 7] 

lDNA©^l:2 0Al©TE{Cj§)illfc o M^I^M 5 /* 1 £JBV^ DNA 
£1ffll&^3liCJ_aI 33 <fc^ B a mH I T'^JtfiU T#a - X^;i/«^,^i»tC J; *J 
DNA»f#£#jSliLfcft. y->^U->II=^^h (/W *101*fc§S) lC<kUl 
. 0 k b<Z)BT>Tr5:®J&L£c pPAC3 1 DNA (W098/12343) 0. 2 /tg5: 
HfSiiCJ_aI 33 £t5 B a m H I *e^JWrft, T^fn -^^/l/^tSci&JC J: l JD 
NA«rJtS:#JiU BMt*K:5. 5 k b©Wf^rSiaJRL/fc 0 
[0 0 6 8] 

Ski. 0 k b 33<fctf 5. 5 k b(2t0T#£^ >f >^-S/3 >3f*y h &fflV*T, 16 

>&£jgfgfc;t-3- 5 Escherichia coli NM522l*£ <£><k£l<Z>#&{Ctfc o T?£ff 
«SIU ftJ^ftKillfrSrT^lfS/y >50<i g/ml $r^tf L B ^J&ifiKlMf 
ft. 3 01C-e-lft*itLfc. 
[0 0 6 9] 

-^»fi?n e u B 4R W j* 5 Escher i ch i a coli NM522/pYP18£ J$t*# 

^ yU*/>1z#-l£m&i*'9m'75X$ FT-^S pYP 18£^£„ 
3 K©#3g«:i»»»*mfttcJ:yfliaLfe (02) „ 
[0 0 7 0] 

^ife'W 3 T-#fc Escherichia coli NM522/pYP18tfc £ T > fc? ^> U > 50/tg/ 
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m 1 Z&tiL Bt&j& 12 5ml ffiAo 1=. 1 LSg/'W V )h^S%^ V ^ 

U 2 8TCT-2 2 0 r p mtf)^"?? 1 7B#|^Jg#L£o 125mlB' 

lOg/1, A^hMJ^h> (r^7 3|t$!) I2g/1, 
3fX CrJ 7Zlt±m) 24g/l, KH 2 P0 4 2. 3 g/l, K 2 HP0 4 12 

. 5g/i, yyVi/Vy 5 o a g/m l (DM&.frt>tez>m&mm ( P HMH 

gf) 2. 5 L(?)Aofc5 L^^HftC^SL. 3 7rt*4TOiim 40 
*CT?3lf!rl8U 6 0 0 rpm, it^C*2. 5 L/#©&fr*eigai£:fTo fc. ig** 
, 2 8%7>^-y*£Jg^T. gtS©pH5:7. 0{Cjjt#Lfc o 

afe'M&KJc is c x n - x £8sfln L 

[0 0 7 1] 

Escherichia coli NM522/pYP18|%ffigfls 50g/l, "7 ^ ^ N — X 65g/ 
1, N-T-fe^;i/*7>y -9"^ > 40g/l, KH 2 P0 4 2 5 g/l, MgSO 
4 • 7H 2 0 5 g/L "7>r^>gE 5g/l, t^^->S-215 4g/l 
» 3f£/b>l 0ml/l©»?>feSfi^3 0 m 1 & 2 0 Oml^hf-*- 
tCA*U SEfiJSIfc&Vif*^ • XZ-^-lZXmW ( 9 0 0 r p m) U 

PHJ7. 2tC*|#U &MJCJ£DT:7 9* h-X, K HgP 0 4 £^;&tJ bfc„ 
[0 0 7 2] 

£ JS£f» tt»«^«f SI (DX-500) ^rMV^T^ 

#fU SJS**K11. 4 g/ 1 (DN-7"fe^;W-r^ >fil#£j*#3tLTV^ 

[0 0 7 3] 

MM® 3 T*#fc Escherichia coli NM522/pYP18f*£^jfe#f 2 SB«tf):fr&lC J: >J 
^O^StlCj: 'jm&MLfc. WiUmmt&miZl&VX- 2 0T2X* 

&&-?zz}itf"smx. &mmizmwvxm^z>z.}itfx%& 0 

[0 0 7 4] 
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Corynebacteriua awoniagenes ATCC21170i£%fc V )1>Z1 — ^ 50g/l, tf< U 
(H#S^*±$g) 10g/l, »#x*;* WJx>^;«tt|^) 1 
Og/1, jg* 5g/l, (NH 4 ) 2 S0 4 5 g/U KH 2 P0 4 lg/K K 
2 HP0 4 3 g/l, MgS0 4 - 7 H 2 0 lg/1, CaCl 2 - 2 HgO 0. 
lg/K FeS0 4 -7H 2 0 10mg/l, Z n S 0 4 • 7 H 2 0 1 0 m g / 
1. MnS0 4 -4~6H 2 0 20mg/l, L - S^-r^ > 20mg/l, D 
~niy h^->mJJJ\yi/V2± lOmg/1, ^^^>Bj 5mg/l, ~Z3^> 
& 5mg/l, S3<fc^tf>r^-> 30/tg/l (ION NaOHT*pH7. 2 
tC^) (DSS*&fre>fc£?£teigi&2 5ml0Aot3 0 0 m 1 ^;i/#^H 
#^^X=llC^L, 2 8r, 220 rpm©MT', 2 4B#im^L£o 
[0 0 7 5] 

*«il*2 0ml *±m£m-Mf&OWL<bt%i&2. 50ml ©Aofe2 
7;i/tf£=^:7^;*=ncg^lU 2 8TC. 22Orpm0^ftt', 2 4«i 

gi^*t2 5 0ml5:, 15 Og/1. E«3:n3f* («3f€lS^*± 

m) 5g/L KH 2 P0 4 10g/l, K 2 HP0 4 10g/l, MgS0 4 - 
7H 2 0 10g/l, CaCl 2 -2H 2 0 0. lg/1. F e S 0 4 • 7 HgO 
20mg/l, ZnS0 4 -7H 2 0 1 0 m g / 1 . M n S 0 4 - 4 ~ 6 HgO 2 
Omg/l (g0«») , i3-T^-> 15mg/l (8U«») , L-$/*-5M 
> 20mg/l. tf^-^> 100Mg/l> ^ 2g/l. 33cfctftf#^> 
Bl 5mg/l (ION NaOHT'pH7. 2 tCllSE) ©j|Bl«^e> 

&£#tfM&ife2. 2 5L©Aofc5L^iliCigU 32 1C. 600rpm 
. it^S2. 5 L/#tf)3:#T*2 4l^|BI«it«:ffofe. ig^^F. 2 8%7>^E- 
TtK&JSVnT. i&#?£tf>P H£ 6. 8 tCjjifi^Lfco 
[0 0 7 6] 

»«#*&»'&#teU Mffi#&Ifc*#Lfc„ ^MSttte^MlCJ&CT- 2 01C 

Escherichia coli NM522/pYP18^MS^ 5 0 g / 1 , Corynebacter ium aiiiion 
iagenes ATCC21170t$M®®tt 15 Og/1, V^VY-^ 65g/l. N — T 
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•fe^bx' y 40g/l, KH £ P0 4 2 5 g/l, MgS04 • 7H 2 
O 5g/K 7>f^>i? 5g/l, H5->S-215 4g/L 
> lOml/1 (Dffi^^e>Jfe-5M/SM3 0ml£200m 1 ^bT-^j-CAtl 
, afcRJEHSfc*^*^* v9 • 7.^-=y-\ZXm.W (900rpm) U 3 2 "C 
T?6«rKIRlSS:ffofc, SJ£#, 4N NaOH&ffl^t, W.fiLfcWL<D P H £ 7 
. 2lC«t*#U &«tCj££T:7^* h-X, KH 2 P0 4 $:^i6Dbfe D 
[0 0 7 7] 

Kf&mT&. Jxfa$iJ&®*:#J v ^^tfc»*^«fil*(DX-500)S:ffl^T4> 
*fU £JStttf»lC3. lg/10N-7tffl/;>f5^>fi|3t)«4«**bT^5 

[0 0 7 8] 

iol. Che«. , 271, 16294 (1996)] £Query£: LT, Genbanktf) Blast Searches J; 
# Synechosystis sp . (PCC6803) CD f J A gB#I © ? - * ^ — 7> t -5 CyanoBase ( 
http : //www.kazusa.or. jp/cyano/) {Ci3 V>Tffi^ft^S^ (Similarity Search) 
$:ffofeije^> ^7 5. 7 ^fe^Jterenin-binding protein £ Cflga^O £ Synecho 
systis sp. (PCC6803) fi3fe©K#f (slrl975) (&^*BHttfca*Lfco 
[0 0 7 9] 

Synechosystis sp. (PCC6803)#fc£J. Gen. Microbiol., Ill, 1 (1979){CfB^ 

- tCS2*©*ffitC <fc »J , St*£i»©lfS£# DNA?: #fSt»$g L 

fe^W ^ - /t>f ^-i/X^^X^8905MDN A^;Rfl|S:MV^*C^^Lfc 
B2^I#^7feJ:tJf 8JCffi*©DNAS>' , 9>fV-i: L/TfflV^T. Synechosystis 
sp. (PCC6803)#c(Z)*fcfeflsDN A btllM 1 |B*©^«SJC«oT P C R 

[0 0 8 0] 
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Z>Z.k.*mM®L. &.*)<D)xfam£^&<bTE [lOmMTris-HCl (p 
H8.0) , 1 mM E D T A] ^fD^ac J - )V/ V U U ft)l> A (lvol/lv 
o 1 ) £8$itJU *g-£L£„ 
[0 0 8 1] 

SrjS^Ilft, #<3*ifc±MC2fgWS(Z>#x# 7-;i/5rilD^.T^ 
^DNACOtfcm?: 2 0 /ti 1 (Z) T E L fc„ 

mmmWLS H l £JgV^ DNAfrfflRg^ii C la Ij3<fcff Bam H I T-W»rL 

(/WtflOlttSJ) lC<fc»Jl. 0 k b©DN AWrtffclSJKLfe. 
[0 0 8 2] 

p P A C 3 1 DNAO. 2 ft g &ttRRBE(tC_l_a I fcitfBamH I T?9J« 
ft, T3!fn-X^*$t*»fC«fcyDNAWr^rS:^(|b, B«tC5. 5kb©D 
N A (0t#S: EUKU^., 

Stl. 0 k b;fc<i:tf5. 5kb©i^S5>f^-S/3>*y h&fflV^T, 16 

tc. i6m aa&Rjs&ffofc. 

[0 0 8 3] 

£ J8 V * T Escher i ch i a coli NM522«c&f!fji©^ftI©^riSfCt* oT 
JgEMESIU a*k^«lK«l'»Sr>trS/U>5 0 ^ g/ml £"£tf LB ^igifclC 
3 01CT?— «fc«F#bfc. 
tTtfc^IKif®3n--«fcU, Synechosystis sp. fi5fc(Z)N ~7t 
> 2-mtf^^-if$:ii - Kf5 DN A $:Mt5^S«i<*Es 
cherichia coli NM522/pYP16£Jfc# L fe. ftttttJ: y, ^©^SC^oty^ 
X^FSrftlfflU »3S^$KTf*6pYP16Sf&. ^ F<Z>«3e 

«:iBaiS«liRIBftlCJ:»;»abfc (03) „ 
[0 0 8 4] 

^J6#f 1 T*#fc Escherichia coli NH522/pTA3tt&|£i6« 2 ffilR©;£&tC J: y 
*F#U »'&#»CJ:yM#«:JR»L&. ft&Btttt&SlcjS DT - 2 0 
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[0 0 8 5] 

^IfeffJ 6 Escherichia coli NM522/pYP16|fc £ T > ^ U > 50/ig/ 

m 1 ?:^LB^i|!l 12 5ml ©Aofcl L^Ay 7 JlttZ ^.fi 7 ^ T^^lzmM 
U 28TCT220r p m(3D^T' 1 7B£ISig#Lfco I^ill 2 5 m 1 £ V 
jvn-x 10g/l, A^hh«J^h> (tV :7n*±$g) 12g/K 

(^-f^nfrg!) 24g/l, KH 2 P0 4 2. 3 g/l, K 2 HP0 4 12 
. 5g/l. T>bTS/U> 5 0/tg/mlOl^^«:SfM«! (pH*i 
^) 2. 5L(DAofc5L^#«lCigL, 3 0 TC T* 4 l$fgig# L 4 0 

1CT'3H|g, 6 0 0 rpm, 1^12. 5 L/^©^#T'^#$:ff o 
, 2 8%7>^r-T>!fc£flavM:> m©pH^7. 0 lCjf|;|# L fc 0 Jg« 

[0 0 8 6] 

Corynebacteriua a—oniagenes ATCC21170^ 5 gBtSGD^&Trig^ L 

Escherichia coli NM522/pTA3/|*Maft 50g/l, Escherichia coli NM522 
/pYP16#fc$2K#: 50g/l, Corynebacterium a—oniagenes ATCC21170^SS 
ft 150g/l, -7^^h-X 65g/l. N-y-fe^/l/^/I/H-tf-^i/ 18 
0g/l, KH 2 P0 4 2 5 g/l, MgS04- 7 HgO 5g/l, 7 -f ^ > 
& 5g/l, f>f^->S-21 5 4g/l, 3fS/l/> lOml/lffli^ 
*Mbfc££jS$fc3 0ml £2 0 0 m 1 * - IZ A*l> WifiLfcWL*^ V 4 

VV • X # - ^ - (C T (9 0 0 r pm) U 3 2rt'2 4 B$ISIi£j& 
o 4N NaOHSffl^t, SS)*liliOpH^7. 2tC*|#U i&HlC 

f5CT77n-^ KH 2 P0 4 $:^AnLfe„ 
[0 0 8 7] 
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[0 0 8 8] 

Escherichia coli NM522/pYP18ff;fe «fc t^jfefll 6 T^fc Escher 

jchia con m522/pYPi6ft*mMM4&£&7mm<D^mzm£T j £ti'eftmm 

[0 0 8 9] 

Escherichia coli NM522/pYP16^^g#; 50g/l, Escherichia coli NM52 
2/pYP18*M^# 50g/L ^^^h-^ 65g/K N - 7-fe^;i/£*;i/n 
180g/l, KH 2 P0 4 2 5g/K MgS04 • 7 HgO 5g/l 
, "7>f^>^ 5g/K N<->S-215 4g/l, ^r2/l/> 10ml 
/ 1 ©ifiJ*fr&fcSiKJ£IR3 0ml&2 0 0ml «tf-*-tCA*l, guKfOTS: 
^P^T* V* • :*#-^-lCTjg£p (900rpm) U 3 2TCT?1 1 B#fSM 
&£f?ofco 4N NaOH&M^T, ISM®pH§:7. 2 lCj|t# 

U h-^, KH 2 P0 4 $:^iDbfc 0 

[0 0 9 0] 

iSlK»T*, SiS^ftS:^^**^ ^^tfc»«^«f«*(DX-500)S:Sv^T^ 
[0 0 9 1 ] 

MMM 3 "emtc Escherichia coli NM522/pYP18|£ & J: U^gjfeffl 6 ^^fe Escher 
ichia coli NM522/ P YP16;|*&|gi60»l4 fc<fctf7 SB«(D#&{C*£ £ T ^tl^tUg* 

"T * £ £ # bNBt?, talc#R* l T ffl £ i £ #T £ fc. 

[0 0 9 2] 

Corynebacteriua aMoniagenes ATCC21170^Sr||J6M 5 fB^(D2fi£lC <fc »J 
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Escherichia coli NM522/pYP16^^^#: 50g/K Escherichia coli NM52 
2/pYP18ffc$Sffiffc 50g/l, Corynebacteriua a««oniagenes ATCC21170^MS 

ft; I50g/l. ^^^h-x 65g/K N-y-te^^JOi/nU-^ > 18 

Og/1, KH 2 P0 4 2 5g/l, MgS04- 7 HgO 5g/l, Z? J 
Wt 5g/l, 4g/l, 3fS/l^> lOml/lCM 

^£££M/£?£3 OmU2 0 0ml ^l^-#-lCA*U Wi&feWL&~W J 

OOOrpm) U 3 21CT2 4HTO$:fiofc 

^(3T77^h-X, KH 2 P0 4 $:ii!lDlfe„ 
[0 0 9 3] 

fcmmT&> fxfoZi&Lm *#j**v>7 *t±mm%-ffi mm (dx-5oo) zm^Tti-m 

[0 0 9 4] 
[#gW<Z>3NH] 

[0 0 9 5] 

gB^J§#3 -AXSB^J^m^ : MDNA 
BE#I##5 -AXSS#J(Z>f&9! : ^DNA 

mmrn* 6 - Aumm&mm :^*dna 

7 - AHWiF]<Z>MW :#«DNA 
B2#I##8 -Alffi^Hii : ct J$cD N A 
[0 0 9 6 ] 
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SEQUENCE LISTING 
<110> KYOWA HAKKO KOGYO CO., LTD. 

<120> A Method for producing N-acetyl Neuraminic acid 

<130> H11-0691N2 

<140> 
<141> 

<160> 8 

<170> Patentln Ver. 2.0 
[0 0 9 7] 

<210> 1 
<211> 391 
<212> PRT 

<213> Synechocystis sp. (PCC6803) 
<400> 1 

Met He Ala His Arg Arg Gin Glu Leu Ala Gin Gin Tyr Tyr Gin Ala 

15 10 15 

Leu His Gin Asp Val Leu Pro Phe Trp Glu Lys Tyr Ser Leu Asp Arg 

20 25 30 

2 8 ffi!E# 2000-3041 108 
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Gin Gly Gly Gly Tyr Phe Thr Cys Leu Asp Arg Lys Gly Gin Val Phe 

35 40 45 

Asp Thr Asp Lys Phe He Trp Leu Gin Asn Arg Gin Val Trp Gin Phe 

50 55 60 

Ala Val Phe Tyr Asn Arg Leu Glu Pro Lys Pro Gin Trp Leu Glu lie 

65 70 75 80 

Ala Arg His Gly Ala Asp Phe Leu Ala Arg His Gly Arg Asp Gin Asp 

85 90 95 

Gly Asn Trp Tyr Phe Ala Leu Asp Gin Glu Gly Lys Pro Leu Arg Gin 

100 105 110 

Pro Tyr Asn Val Phe Ser Asp Cys Phe Ala Ala Met Ala Phe Ser Gin 

115 120 125 

Tyr Ala Leu Ala Ser Gly Ala Gin Glu Ala Lys Ala He Ala Leu Gin 

130 135 140 

Ala Tyr Asn Asn Val Leu Arg Arg Gin His Asn Pro Lys Gly Gin Tyr 

145 150 155 160 

Glu Lys Ser Tyr Pro Gly Thr Arg Pro Leu Lys Ser Leu Ala Val Pro 

165 170 175 

Met He Leu Ala Asn Leu Thr Leu Glu Met Glu Trp Leu Leu Pro Pro 
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180 185 190 

Thr Thr Val Glu Glu Val Leu Ala Gin Thr Val Arg Glu Val Met Thr 

195 200 205 

Asp Phe Leu Asp Pro Glu He Gly Leu Met Arg Glu Ala Val Thr Pro 

210 215 220 

Thr Gly Glu Phe Val Asp Ser Phe Glu Gly Arg Leu Leu Asn Pro Gly 

225 230 235 240 

His Gly He Glu Ala Met Trp Phe Met Met Asp He Ala Gin Arg Ser 

245 250 255 

Gly Asp Arg Gin Leu Gin Glu Gin Ala He Ala Val Val Leu Asn Thr 

260 265 270 

Leu Glu Tyr Ala Trp Asp Glu Glu Phe Gly Gly He Phe Tyr Phe Leu 

275 280 285 

Asp Arg Gin Gly His Pro Pro Gin Gin Leu Glu Trp Asp Gin Lys Leu 

290 295 300 

Trp Trp Val His Leu Glu Thr Leu Val Ala Leu Ala Lys Gly His Gin 

305 310 315 320 

Ala Thr Gly Gin Glu Lys Cys Trp Gin Trp Phe Glu Arg Val His Asp 

325 330 335 
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Tyr Ala Trp Ser His Phe Ala Asp Pro Glu Tyr Gly Glu Trp Phe Gly 

340 345 350 

Tyr Leu Asn Arg Arg Gly Glu Val Leu Leu Asn Leu Lys Gly Gly Lys 

355 360 365 

Trp Lys Gly Cys Phe His Val Pro Arg Ala Leu Trp Leu Cys Ala Glu 

370 375 380 

Thr Leu Gin Leu Pro Val Ser 

385 390 



[0 0 9 8] 

<210> 2 
<211> 1173 
<212> DNA 

<213> Synechocystis sp. (PCC6803) 
<400> 2 

atg att gcc cat cgc cgt cag gag tta gcc cag caa tat tac cag get 48 
Met He Ala His Arg Arg Gin Glu Leu Ala Gin Gin Tyr Tyr Gin Ala 

15 10 15 

tta cac cag gac gta ttg ccc ttt tgg gaa aaa tat tec etc gat cgc 96 
Leu His Gin Asp Val Leu Pro Phe Trp Glu Lys Tyr Ser Leu Asp Arg 

20 25 30 
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cag ggg ggc ggt tac ttt acc tgc tta gac cgt aaa ggc cag gtt ttt 144 
Gin Gly Gly Gly Tyr Phe Thr Cys Leu Asp Arg Lys Gly Gin Val Phe 

35 40 45 

gac aca gat aaa ttc att tgg tta caa aac cgt cag gta tgg cag ttt 192 
Asp Thr Asp Lys Phe lie Trp Leu Gin Asn Arg Gin Val Trp Gin Phe 

50 55 60 

gcc gtt ttc tac aac cgt ttg gaa cca aaa ccc caa tgg tta gaa att 240 
Ala Val Phe Tyr Asn Arg Leu Glu Pro Lys Pro Gin Trp Leu Glu He 

65 70 75 80 

gcc cgc cat ggt get gat ttt tta get cgc cac ggc cga gat caa gac 288 
Ala Arg His Gly Ala Asp Phe Leu Ala Arg His Gly Arg Asp Gin Asp 

85 90 95 

ggt aat tgg tat ttt get ttg gat cag gaa ggc aaa ccc ctg cgt caa 336 
Gly Asn Trp Tyr Phe Ala Leu Asp Gin Glu Gly Lys Pro Leu Arg Gin 

100 105 110 

ccc tat aac gtt ttt tec gat tgc ttc gcc gcc atg gcc ttt agt caa 384 
Pro Tyr Asn Val Phe Ser Asp Cys Phe Ala Ala Met Ala Phe Ser Gin 

115 120 125 

tat gcc tta gcc agt ggg gcg cag gaa get aaa gcc att gcc ctg cag 432 
Tyr Ala Leu Ala Ser Gly Ala Gin Glu Ala Lys Ala He Ala Leu Gin 

130 135 140 

gcc tac aat aac gtc eta cgc cgt cag cac aat ccc aaa ggt caa tac 480 
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Ala Tyr Asn Asn Val Leu Arg Arg Gin His Asn Pro Lys Gly Gin Tyr 

145 150 155 160 

gag aag tec tat cca ggt act aga ccc etc aaa tec ctg gcg gtg ccg 528 
Glu Lys Ser Tyr Pro Gly Thr Arg Pro Leu Lys Ser Leu Ala Val Pro 
165 170 175 

atg att tta gee aac etc acc ctg gag atg gaa tgg tta tta ccg cct 576 
Met He Leu Ala Asn Leu Thr Leu Glu Met Glu Trp Leu Leu Pro Pro 
180 185 190 

act acc gtg gaa gag gtg ttg gec caa acc gtc aga gaa gtg atg acg 624 
Thr Thr Val Glu Glu Val Leu Ala Gin Thr Val Arg Glu Val Met Thr 

195 200 205 

gat ttc etc gac cca gaa ata gga tta atg egg gaa gcg gtg acc ccc 672 
Asp Phe Leu Asp Pro Glu He Gly Leu Met Arg Glu Ala Val Thr Pro 

210 215 220 

aca gga gaa ttt gtt gat agt ttt gaa ggg egg ttg etc aac cca gga 720 
Thr Gly Glu Phe Val Asp Ser Phe Glu Gly Arg Leu Leu Asn Pro Gly 

225 230 235 240 

cac ggc att gaa gee atg tgg ttc atg atg gac att gee caa cgc tec 768 
His Gly He Glu Ala Met Trp Phe Met Met Asp He Ala Gin Arg Ser 

245 250 255 

ggc gat cgc cag tta cag gag caa gec att gca gtg gtg ttg aac acc 816 
Gly Asp Arg Gin Leu Gin Glu Gin Ala He Ala Val Val Leu Asn Thr 
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260 265 270 

ctg gaa tat gcc tgg gat gaa gaa ttt ggt ggc ata ttt tat ttc ctt 864 
Leu Glu Tyr Ala Trp Asp Glu Glu Phe Gly Gly He Phe Tyr Phe Leu 

275 280 285 

gat cgc cag ggc cac cct ccc caa caa ctg gaa tgg gac caa aag etc 912 
Asp Arg Gin Gly His Pro Pro Gin Gin Leu Glu Trp Asp Gin Lys Leu 

290 295 300 

tgg tgg gta cat ttg gaa acc ctg gtt gcc eta gcc aag ggc cac caa 960 
Trp Trp Val His Leu Glu Thr Leu Val Ala Leu Ala Lys Gly His Gin 

305 310 315 320 

gcc act ggc caa gaa aaa tgt tgg caa tgg ttt gag egg gtc cat gat 1008 
Ala Thr Gly Gin Glu Lys Cys Trp Gin Trp Phe Glu Arg Val His Asp 

325 330 335 

tac gcc tgg agt cat ttc gcc gat cct gag tat ggg gaa tgg ttt ggc 1056 
Tyr Ala Trp Ser His Phe Ala Asp Pro Glu Tyr Gly Glu Trp Phe Gly 

340 345 350 

tac ctg aat cgc egg gga gag gtg tta etc aac eta aaa ggg ggg aaa 1104 
Tyr Leu Asn Arg Arg Gly Glu Val Leu Leu Asn Leu Lys Gly Gly Lys 

355 360 365 

tgg aaa ggg tgc ttc cac gtg ccc cga get ctg tgg etc tgt gcg gaa 1152 
Trp Lys Gly Cys Phe His Val Pro Arg Ala Leu Trp Leu Cys Ala Glu 

370 375 380 
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act etc caa ctt ccg gtt agt 1173 
Thr Leu Gin Leu Pro Val Ser 

385 390 



[0 0 9 9] 

<210> 3 
<211> 24 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Synthetic DNA 
<400> 3 

gtgtaagctt tctgtatggg gtgt 24 



[0 10 0] 

<210> 4 
<211> 26 
<212> DNA 

<213> Artificial Sequence 

<220> 

<223> Synthetic DNA 
<400> 4 
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gcagggatcc caaccaggca gcggaa 26 



[0101] 

<210> 5 
<211> 32 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Synthetic DNA 
<400> 5 

tttatcgata ttaattaggg ggaatgaatg ag 32 



[0 10 2] 

<210> 6 
<211> 33 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Synthetic DNA 
<400> 6 

tttggatcct cattattccc cctgattttt gaa 33 
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[0 1 0 3] 

<210> 7 
<211> 36 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Synthetic DNA 
<400> 7 

taaatcgata tttgtatgat tgcccatcgc cgtcag 36 



[0 10 4] 

<210> 8 
<211> 36 
<212> DNA 

<213> Artificial Sequence 

<220> 

<223> Synthetic DNA 
<400> 8 

aaaggatcct taactaaccg gaagttggag agtttc 36 

[®i] teN-yi^;w^^>g&y;uK^-if^-^;*^ Fpta3 
[02] «N-y-fe^;w >WOs is "5 x a Kpypi 
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[03] liN-T-fe^;i/^*;i/=l-^^>2-Xlf^^-if^^^^^^ KpY 
P l 6 (Dy&m,TM*:m-t „ 

Am P r : yyift/V ymi&&fc* 

P L : P^U^-Z- 

cI857: c I 8 5 7 U ^ 1/ y 1J- — 

P lac : 1 a c^O*-*- 

s 1 r 1 9 7 5 : N - y-fe^;i/ if ^ > 2 - X If * 9 - ifj&fc^ 

n a n A : N-T-fe^^// >f 9 ^ >SfeT;i/ K^--fefi&te^- 
ne uB : N -y A/ J >f 9 ^ >fifc^>-fe #-1f*tfc^ 
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mm 





HlndM 



1 
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[02] 



HlndW EcoR. Ctt „ lndia 

BamHI 




Pstr 



Ctel, BamHl 



CM 



BanM 



Ctal, BmuHI 



Hindi! EcoRI CM 
HlndW 



Pstt 




nauB 



BamHl 
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[03] 



Hlndltt EcoRI c|a| 



HlndU 
BwnHI 
Sail 




Prt 



Ctai,BamHI 



Ctal 



slr1975 



CM,B«mHI 



HlncflH EcoRI ^ 
Hindi 



Ml 




sin 975 



BamHI 
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